A study of 528 Guatemalan children indicated that caries prevalence in the deciduous dentition was twice as great as but in the permanent dentition was similar to that for US white children. This is a repeated observation for children of some preindustrial societies. Caries Although data for caries prevalence in preschool-aged children living in industrial societies are available,'-7 there is a lack of information from preindustrial societies regarding caries experience during and immediately after emergence of the deciduous dentition. Most observations have been based on the permanent dentition8-10 or on the deciduous dentition only after the commencement of deciduous tooth exfoliation.8""1,12
Although data for caries prevalence in preschool-aged children living in industrial societies are available,'-7 there is a lack of information from preindustrial societies regarding caries experience during and immediately after emergence of the deciduous dentition. Most observations have been based on the permanent dentition8-10 or on the deciduous dentition only after the commencement of deciduous tooth exfoliation.8"" 1, 12 With regard to sex differences in caries attack, data from several studies have shown a slightly greater caries experience in the deciduous dentition in males between the ages of 5 and 13 years8'13-15 and a tendency toward a greater caries experience in the permanent dentition in females. 8 permanent dentition in females, however, may have accounted for the differences.
To develop further data on dental caries in infants and preschool-aged children from a preindustrial society, the following study was conducted. Data from a Central American population are presented that show an early initiation of the carious process and a much higher prevalence than do most reports of caries in US preschool children.
Materials and Methods
In 1973, dental caries examinations were conducted in four rural Guatemalan villages that are participating in a longitudinal study of child growth and development being conducted by the Institute of Nutrition of Central America and Panama. The villages, San Juan, Conacaste, Santo Domingo, and Espiritu Santo, are located in the Department of El Progreso, which lies about 40 km northeast of Guatemala City. Three are located at an altitude of 823 meters and the fourth, Espiritu Santo, is located at 275 meters. The climate is hot and dry. The dryest season, March to May, is followed by a rainy season that ends in October to November. Throughout the year, however, there is little variation in temperature. The region is almost wholly agricultural. Racially, the people of all four villages are a mixture of Hispanic and Amerindian stock. In general, they maintain a Latin culture. They constitute a population with generally moderate malnutrition. 20 The four villages are similar in ethnic and sociocultural characteristics. Detailed Caries examinations for the deciduous dentition were done in 497 children, ages 0.50 to 6.99 years by one examiner (PFI). Thirtyone 12-year-old children also were examined. A mouth mirror, dental explorer, and natural liglht were used to detect lesions that were then recorded by a trained assistant. No radiographs were made. Children were seated on a wooden chair or held by an adult. Dental caries was expressed in a modification of the deft index. Every effort was made to determine the reason for the relatively few missing teeth at these ages. If a tooth had been extracted, it was categorized as "e" and considered one with caries experience. None of the teeth manifested evidence of restorative dental material and few extractions had been made. Only obvious lesions in which soft dentin could be detected were considered carious lesions. Deep pits and fissures that were sound were not recorded as caries. Extracted posterior teeth were given surface counts of three, whereas extracted anterior teeth were given counts of two. It was thought that these counts were compatible with surface observations for teeth indicated for extraction, though no statistical analyses were made. Posterior and anterior teeth decayed to the gingival line were given surface counts of five and four, respectively. Because of the high prevalence of maxillary anterior linear enamel hypoplasia, which often had become "invaded" by dental caries, it was difficult to determine the progress of decay over the surfaces of the anterior teeth. It would have been difficult to differentiate between two and three surfaces of decay in repeated observations. For this reason, anterior surface or four were used for present.
counts of one, two, anterior teeth still
Results
The total number of decayed, extracted, or filled deciduous teeth (deft) and tooth surfaces (defs) with caries experience were determined for each child. With data for all four villages combined, means and standard deviations for the total numbers of deft and means for defs were computed by one-year age intervals with sex groups both combined and separate. Since caries attack on individual tootlh surfaces is not independent, standard deviations for decayed surfaces are not presented. With sex groups combined, the data given in Table I show that children at 2 and 5 years of age had an average of 1.6 and 5.9 decayed teeth, respectively. This amounted to a caries experience that was six times greater for 2-year-olds and 1.5 times greater for 5-year-olds as compared with probability-selected US white preschool children examined by the same dentist.22 With all age groups combined, caries experience was about twice that reported for US white preschool children.
Mean numbers of decayed teeth and tooth surfaces were then computed for anterior and posterior segments of the arch by one-year age intervals. Posterior surfaces were further subdivided into smooth and pit and fissure surfaces. Since only one child less than 2 years of age had a decayed tooth, these analyses were made only for children between the ages of 2.00 and 6.99 years. These findings are given in years, equal numbers of boys were assessed as being above or below the boys' trend line for the number of decayed teeth by age.
Girls were then assessed as being above or below the boys' trend line by age. If there was no difference in total deft by sex group, equal numbers of girls should have been above and below the boys' trend line. As given in Table 4 , 60.3% of the girls were below the boys' trend line and 39.7% were above. These differences were significant, Table 3 also show that girls had fewer mean deft at all ages with the exception of 4-yearolds. Since there were no differences in the percentages of boys and girls who were cariesfree, the sex difference was the result of more extensively decayed teeth in the boys tthat had caries. A comparison of anterior and posterior decayed teeth by sex further showed that the girls had fewer mean decayed anterior teeth at all ages and fewer decayed posterior teeth at all ages with the exception again of 4-year-olds. (These data are not given in the tables.) The data probably were not consistent for this age group because of the small number of subjects examined. Dental caries data were then analyzed for each village. To maximize sample size, data were age-standardized to the mean age of cIhildren in all of the villages combined. Table 5 gives the mean numbers of decayed teetlh in relation to fluoride content in the water samples and to the prevalence of lhypoplasia. Santo Domingo, the village with the greatest mean number of decayed teeth, also lhad the lighest prevalence of enamel lhypoplasia. The village witlh the lowest caries prevalence also lhad the lowest prevalence of lhypoplasia. Caries experience in the villages between the extremes followed a similar order. It can also be observed that caries experience followed an inverse relation to the range of fluoride content in the water samples of each village. Because of the low concentration of fluoride in the water of all four villages and the large number of decayed maxillary incisors, the hypoplasia was thiought to have had a greater relation to caries experience in the deciduous dentition than did the fluoride concentration in the water.
In addition, thirty-one 12-year-old children also were examined for DMFT and DMFS. With sex groups combined, the mean number of DMFT was 4.94 and DMFS was 7.19. Girls had a greater prevalence than l)ovs.
Discussion
As a result of the nutritional surveys conducte( l)y the Interdepartmental Committee on Ntitrition for National Defense'1.28.29 as well as some othler studies,12.30-32 tlle observation that dental caries experience in several of the preindustrial countries occurs to a more severe (legree in the decidtuous dentition as compared to the permanent dentition lhas been well documented. In tlhree Latin American countries, caries prevalence in the permanent dentition has been reported to be about the same as that observed in some US populations where the water supplies had a similar concentration of flu-
The results of this study of Guatemalan chiildren are compatible with the aforementioned findings. Although the sample size for 12-year-old children was small, the caries experience of the permanent dentition in these children seems to be about the same as that reported for some groups of US children wlho resided in areas with a low fluoride concentration in the water.15,34 The deciduous dentition, lhowever, experienced a prevalence of at least twice the level reported for IJS white preschool children.1-5 In addition, caries in the posterior teeth alone was greater than that reported for total deft in US children. 25 The relatively greater caries attack rates in the anterior teeth seems to be related to the linear hypoplasia; however, reasons for the greater caries attack in the posterior teetlh are not apparent. In children from SotltIl Vietnam29 and Lebanon," deciduous second molars with extensive decay were seeni in proximity to cariesfree permanent first molars time after time. Thus, the disparity in caries attack for the deciduous and permanent dentitions would not seem to be due to the lack of cariogenic bacteria.29 Russell et a129 have suggested that the disparity in the attack rates between the dentitions might be attributed to fluoride in foods received too late in life to affect the deciduous teeth but early enough to inhibit caries in tlhe permanent dentition. This hypotlhesis was not tested and might merit further investigation.
Since the study population is characterized as being in a state of moderate malnutrition20 and the disparity in caries attack between the deciduous and permanent denti- Caries prevalence in the deciduous dentition is reported to be low among undernourislhed children in the preindustrial countries.35 Such findings, however, do not necessarily rule out the possibility that the challenge of a cariogenic diet may not in time result in a greater caries experience in the deciduous dentition in children of relatively poorer nutritional status. Protein malnutrition alone has been shown to be responsible for increased caries susceptibility in rats. 36 Thus, studies of caries experience in the deciduous dentition in relation to nutritional extremes in other populations would seem appropriate.
Although the possibility exists that the differences in caries experience between villages may have been influenced by natural fluoride content in the water supply, especially in Espiritu Santo where one sample yielded a 0.5-ppm fluoride concentration, the early caries attack in the maxillary incisors suggests that factors associated with the hypoplasia probably had a greater influence on the caries differences. Because there was an inverse relation between the prevalence of hypoplasia and fluoride concentration in the water between the villages, the possibility Vo1 55 No. 6 that fluoride may have a preventive effect on the formation of the hypoplasia also was entertained. Since hypoplasia occurs on the portion of the maxillary anterior teeth that is formed during neonatal development, such an event seems unlikely. Fluoride crosses the placental barrier in low concentration,37,38 and during postnatal development the children are breast-fed and fluoride concentration in breast milk also has been reported to be relatively low. 39 Conclusions A baseline survey of dental caries status in 528 rural Guatemalan children, ages 0.50 to 6.99 and 12 years, indicated that the prevalence of caries in the deciduous dentition of preschool-age children was at least twice as great as the prevalence in US white children; that caries experience in the permanent dentition was the same as that observed in some US communities with low levels of fluoride in the communal water supplies; that caries experience in the deciduous dentition was significantly greater in boys, whereas a tendency for a greater caries attack in the permanent dentition of 12-yearold girls was observed; that the ranking of total caries experience in each village followed the ranking for the prevalence of linear enamel hypoplasia; that until 4 years of age, caries attack was greater in the anterior segment of the oral cavity; and that caries experience in the deciduous molars was greater than that reported for the total deciduous dentition in US children.
